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APPENDIX A 


WELL INVENTORY 


CLARK FORK RIVER SCREENING STUDY 


GWSI CODE EXPLANATION 


Primary Use of Water Water-Level Source 
C = Commercial A = Other Government 
D = Dewater D = Driller 
F = Fire 0 = Owner 
H = Domestic R = Other Reported 
I = Irrigation S = State Agency 
N = Industrial 
P = Public Supply Method Water-Level Measured 
R = Recreation R = Reported 
S = Stock S = Steel Tape 
U = Unused T = Electric Tape 
Geologic Unit 
100 CNZC - Cenozoic Erathem 
110 ALVM - Quaternary Alluvium 
120 SDMS - Tertiary Sediments 
120 TRIR - Tertiary System 
200 MSZC - Mesozoic Erathem 
210 CRCS - Cretaceous System 
211 ELKM - Elkhorn Mountains Volcanics 
217 KOTN - Kootenai Formation 
Source of Construction Data Casing Material 
A = Other Government B = Brick 
D = Driller C = Concrete 
L = Logs G = Galvetize Iron 
O = Owner P = PVC or Plastic 
R = Other Reported R = Rock 
S = Reporting Agency S = Steel 
Z = Other T= Tle 
W = Wood 
Method Constructed 
A = Air Rotary Type of Opening 
B = Bored or Augered P = Perforated 
C = Cable Tool S = Screen 
D = Dug W = Walled 
H = Hydraulic Rotary X = Open Hole 
V = Driven 
Source of Discharge Data 
Type of Lift ; D = Driller 
A = Air R = Reported 
C = Centrifugal 
J, =,Jeu Type of Log Available 
S = Submergible D = Driller 
T = Turbine 
U = Unknown 
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APPENDIX C 


MONITORING WELL COMPLETION LOGS 


CLARK FORK RIVER SCREENING STUDY 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: Montana County: Deer Lodge Project: CFR 186-3110.N or Number: CFR-MW-01 
Legal Descriptive Nh Was = 100 feet north of Perkins 
Location: T 5N R AW Sec 5 Tract CCC Location: Lane = 600 feet east of CFR 
Recorded Hole Started: Hole Completed: 
By: P. Dunlavy Time: 1500 Date: 07/13/87 Time: 1630 Date: 07/13/87 Driller: Clint/NET 
Drill Drilling | Pilot Hole Reamed Hole 
Method: Hollow Stem Auger Fluids Used: None Diameter: 122 Diameter: NA 
Total Depth Total Depth Total Depth Diameter and 2" flush 
Drilled: 15% Reamed: NA Cased Below G.S.: 13.8° Type of Casing: threaded PVC 
Weight or Interval Perforated Target Packer Type and 


g 
Gage of Casing: SCH 40 or Screened Below G.S.: 8.8-13.8 Aquifer: CFR Alluvium Depth Below G.S.: NA 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 
Well Developed? X No casing in hole 
Well Test Pumped? X Open bottom 
Water Samples Taken? X (field parameter) Slotted with Mill‘s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X Field saw cut 

X Mechanical slots .03 inch (size) 

Other (specify) factory 

Static Water Level 07/15/87 @ 1230 hrs/ 
Below Measuring Point: 3.60°/4.19'/3.65* Date/Time Measured: 07/13/87 @ 1700 hrs/07/14/87 @ 0650 hrs 
Measuring Point MP Height Above (+/-) 
Description/Elevation: Top of PVC @ Mark or Below G.S.: at Ca 


Well Annulus 
Completion Description: 2" flush threaded bottom cap, .03 inch slotted flush threaded PVC 8.8* - 13.8%, 


8-16 mesh silica sand pack 14* to 8*, 1/4" volclay bentonite pellets 8* to 6", backfilled with native 


material 6* to .3*, 1/4" bentonite pellets 3* to 2‘, concrete grout steel well protector with lock 


Well Development Description: 


Remarks: Silt and sand seeped into casing through slots to 14° or 1 foot from bottom of caving @ 1630. 


S.C. = 1590, pH = 6.4, temperature = SEC 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 


(Depth Below G.S.) 
From To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 


0* en Tailings, orange to brown, fairly dry at surface, very moist at approximately 1 
foot, sandy clayey silt, mica and pyrite cry$tdls, dark orange to dark brown at 1 
foot, occasional gravel up to 1/2" but very little, augers easily, very sticky and 
cohesive, organic fragments. 


a 6* Silt, clayey sandy silt, dark brown to black, lots of organic fragments, (roots, 
wood, etc.) very moist and stick, mostly balck silt, occasional pyrite and mica 
flakes, layer of light tan to yellow clay on top of silt approximately 6 inches. 
Very clayey. 


6! 15? Gravel, thin beds (6") of 1/2 to 2" gravel interbedded with balck silty sand, 
augers very easy, water came up in hole to 1.6% below ground surface. 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: Montana County: Deer Lodge Project: CFR or Number: CFR-MW-O1A 
Legal Descriptive 
Location: T 5N R 9W Sec 5 Tract CCC Location: 5° 
Recorded Hole Started: Hole Completed: 
By: Dunlavy Time: 1115 Date: 07/15/87 Time: 1200 Date: 07/15/87 Drillers: Dunlavy/NET 
Drill Drilling Pilot Hole Reamed Hole 
Method: Bucket Auger Fluids Used: None Diameter: 4" Diameter: NA 
Total Depth Total Depth Total Depth Diameter and 2% flush 
Drilled: 6.5‘ Reamed: NA Cased Below G.S.: 6:04 Type of Casing: threaded PVC 
Weight or Interval Perforated Target CFR Packer Type and 


Gage of Casing: SCH 40 _ or Screened Below G.S.: 1-60‘ Aquifer: Alluvium Depth Below G.S.: NA 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 
Well Developed? X No casing in hole 
Well Test Pumped? X Open bottom 
Water Samples Taken? (field parameter) Slotted with Mill’s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X Field saw cut 
X Mechanical slots .01 inch (size) 


Other (specify) 


Static Water Level 


Below Measuring Point: 6.66 Date/Time Measured: 07/15/87 @ 1230 
Measuring Point MP Height Above (+/-) 
Description/Elevation: Top of PVC or Below G.S.: gah SP 


Well Annulus 
Completion Description: 8-16 mesh silica sand, 6.5 to 1.0% 1/4" volclay pellets .25% to 1.0‘, concrete 


grout steel well protector with lock. 


Well Development Description: 


Remarks: Unable to cut PVC during installation, left with 2" cap and 4* stick up until steel well 
S.C. = 740, pH = 6.7, temperature = 16C 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 


(Depth Below 6G.S.) 


From To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 


0* 1 Tailings, light tan to orange, very fine grained, slight clay content, mostly silt 
and sand lots of mica, moist, well sorted. 


1? a Silt, black organic silt, heavily reduced, blue-green mottles looks lime malachite 
heavy Cu concentrations, lots of wood fragments and roots, sandy silt, little to no 
clay on gravel. 


r tp = Silt, black, root fragments, no blue-green mottling, same as above but less 
metallic leaching apparent. 


a2 Gio" Sand, fine to medium grained, well sorted, subangular grains, dark brown to gray to 
green tint reduced, black silt matrix, occasional thin bed (approximately 4‘) of 
black silt with little sand, sand and silts alternate but sand is predominate lots 
of mica. 


6.5* Gravel, hard gravel encountered, bucket auger refusal. 


Northern Engineering and Testing, Inc. 


State: Montana County: Deer Lodge 


Legal 


Location: T 5N R 9W Sec 6 Tract DDO Location: 


Recorded Hole Started: 


WELL COMPLETION LOG 


By: Dunlavy Time: 0715 Date: 7-14-87 


Drill Drilling 


Method: Hollow stem auger Fluids Used: 


None 


Project: CFR 


Descriptive 


Hole Completed: 


Time: 0930 Date: 7-14-87 


Pilot Hole 


Total Depth Total Depth Total Depth 
Drilled: 154 Reamed: NA Cased Below G.S.: 
Weight or Interval Perforated 


Gage of Casing: SCH 40 or Screened Below G.S.: 8-134 


DURING INSTALLATION WAS: YES 
Well Developed? X 
Well Test Pumped? 

Water Samples Taken? 

Material Samples Taken? 

E-Logs? 

Bottom Cap X 


Static Water Level 
Below Measuring Point: Bu5e 


Measuring Point 


NO 


Description/Elevation: Top of PVC @ Mark 


Well Annulus 


Completion Description: 8-12 mesh silica sand 6.5 to 144, 1/4" voiclay bentonite grout Sebimboroe oer 
backfilled with native material 3 to 5.5, 1/4" volclay bentonite grout 2 to 3.0%, concrete grout steel 


well protector w/lock @ surface. 


Well Development Description: 


Remarks: S.C. = 740 pH = 6.1, Temp. = 16° 


(field parameters) 


Date/Time Measured: 


Diameter: 


138 


Target 


Aquifer: Alluvium Depth Below G.S.: X 


Hole Name 


or Number: CFR-MW-02 


100 Fe N of Perkins Lane, 75° E. of CFR 


Drillers Clint/NET 
Reamed Hole 


12" Diameter: 


Diameter and 2" flush 


Type of Casing: threaded PVC 


CFR Packer Type and 


Method Perforated or Screened 


No casing in hole 

Open bottom 

Slotted with Mill‘s Knife 
Slotted with a torch 

Screened by pulling casing 
Field saw cut 

Mechanical slots .03 in (size) 
Other (specify) Factory 


7-14-87 @ 1015 HRS 


MP Height Above (+/-) 
or Below G.S.: + 0'-44 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 
(Depth Below G.S.) 


From To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 
0* af Tailings, light tan to organge, very fine grained, clayey, a lot of mica, and 


pyrite, 30% sand, 30% clay, 30% silt, split spoon sample 3 to 4 1/2", 6, 16, and 21 
blows per 6 inches. 6" core recovered, including tailing/native contact. 


* 5* Silty gravel, dark brown to black silt with small < 1/2" gravel of limestone and 
menzonite, gravel is subrounded, mataix includes MICA and pyrite, organic 
fragments watch @ 4,5‘. 


te Gravelly, silty, sand, 80% subangular quartz sand, 10% 1/4" limestone pea gravel, 
10% dark brown silt, very little clay, split spoon sample 8 to 9.5, 6, 14, and 
45 blows/6", large quartzite clast 1 1/2" - 9.5; more gravel at 10*/ 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: Montana County: Deer Lodge Project: CFR or Number: CFR-MW-03 
Legal Descriptive 
Location: T 5N R9W Sec 18 Tract AAC Location: On MI F&G prop. near Warm Springs 
Recorded Hole Started: Hole Completed: 
By: Dunlavy Time: 1145 Date: 7-14-87 Time:1230 Date: 7-14-87 Driller: Clint/NET 
Drill Drilling Pilot Hole Reamed Hole 
Method: Hollow stem auger Fluids Used: None Diameter: 12" Diameter: NA 
Total Depth Total Depth Total Depth Diameter and 2° flush 
Drilled: 10.5‘ Reamed: NA Cased Below G.S.: 10% Type of Casing: threaded PVC 
Weight or Interval Perforated Target CFR Packer Type and 


Gage of Casing: SCH40 or Screened Below G.S.: 5-10‘ 


DURING INSTALLATION WAS: YES NO 
Well Developed? X 

Well Test Pumped? X 
Water Samples Taken? Field Parameters 
Material Samples Taken? X 
E-Logs? X 
Bottom Cap X 


Static Water Level 
Below Measuring Point: 3.654 
Measuring Point 
Description/Elevation: Top of PYC @ mark 
Well Annulus 

Completion Description: 


Aquifer: alluvium Depth Below &G.S.: 


Date/Time Measured: 


NA 


Method Perforated or Screened 


No casing in hole 

Open bottom 

Slotted with Mill‘s Knife 

Slotted with a torch 

Screened by pulling casing 

Field saw cut 

X Mechanical slots .030" (size) 
Other (specify) factory 


7-14-87 @ 1245 


MP Height Above (+/-) 
or Below G.S.: 


+2108 


8-16 mesh silica sand 10.5 to 4.0%, 1/4" volclay bentonite pellets 3 to 4.0%, 


native material 1.5 to 3.0%, 1/4" volclay pellets 1.0 to 1.5%, concrete grout steel well protector w/lock 


Well Development Description: 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 


(Depth Below 6.S.) 
From To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 


0 44 Tailings, light tan to orange, extremely oxidized zones, clayey, moist, wood 
frags. lots of pyrite ACS - 70%, silt, 20% clay, 10% sand, no gravel. 


44 5.57 Silt, black clayey silt, little sand or gravel, organic fragments, 30% clay, 
sticky moist. 


~ 1055? Grvel, silty sandy gravel, mostly sand, subangular quartz sand w/silt and a few 
gravels to 1", gravel is subrounded quartz monaonite and quartzite. 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: MI County: Powell Project: CFR or Number: CFR-MW-04 
Legal Descriptive N. 15° N. of Galen Br. Rd. 
Location: T 6N R9W Sec 29 Tract DCD Location: = 300% E. of CFR : 
Recorded Hole Started: Hole Completed: 
By: Dunlavy Time: 1445 Dates 7-14-87 Time: 1515 Date: 7-14-87 Drillers Clint/NET 
Drill Drilling Pilot Hole Reamed Hole 
Method: Hollow Stem Auger Fluids Used: None Diameter: 12" Diameter: NA 
Total Depth Total Depth Total Depth Diameter and 2" flush 
Drilled: 10.5% Reamed: NA Cased Below G.S.: 9.2‘ Type of Casing: threaded PVC 
Weight or Interval Perforated Target Packer Type and 


Gage of Casing: SCH 40 or Screened Below G.S.: 4.2-9.2% Aquifer: CFR Alluv Depth Below G.S.: NA 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 
Well Developed? X No casing in hole 
Well Test Pumped? X Open bottom 
Water Samples Taken? (field parameters) Slotted with Mill*s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X Field saw cut 

X Mechanical slots .03" (size) 

Other (specify) 

Static Water Level 
Below Measuring Point: 3.29% Date/Time Measured: 7-14-87 @ 1540 
Measuring Point MP Height Above (+/-) 
Description/Elevation: Top of PVC  ————————Csrr-«s Be OW GS: +.80° 


Well Annulus 
Completion Description: 8-16 mesh silica sand, 10.5% to 3.54, 1/4" volclay bentonite pellets 3.0% to 


3.5%, native sand and tailings 1.5 to 3.0%. 1/4" bentonite 1.0 to 1.5*, concrete grout steel well 


protection w/lock. 


Well Development Description: 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 


(Depth Below G.S.) 
From To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 


0¢ = Tailings, light tan to orange, very fine grained, clayey, little sand or 
gravel, few organics. 


24 z,5° Sand, subangular to subrounded medium to fine sand, orange to brown, heavily 
oxidized, occasional 1/4 to 1/2" gravels of limestone, black surfaces on gravel, 
moist, sample from 2-34 H50 G..3.5%. 


4.54 10.5% Gravel, 1/2" moderately rounded with coarse sand, 50% sand, 50% gravel, little to 
no silt or clay, oxidized surfaces apparent. 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: MI County: Powell Project: CFR or Number: CFR-MW-05 
Legal Descriptive 100% N of Galen Br.Rd., 50% E. of CFR 
Location: T 6N ROW Sec 29 Tract DCD Location: 250% W. of CFR - 4 
Recorded Hole Started: Hole Completed: 
By: Dunlavy Time: 1605 Date: 7-14-87 Time: 1700 Date: 7-14-87 Driller: Clint/NET 
Drill Drilling Pilot Hole Reamed Hole 
Method: Hollow stem auger Fluids Used: None Diameter: 12" Diameter: NA 
Total Depth Total Depth Total Depth Diameter and 2° flush 
Drilled: 10.54 Reamed: NA Cased Below G.S.: 9.0% Type of Casing: threaded PVC 
Weight or Interval Perforated Target Packer Type and 


Gage of Casing: SCH 40 or Screened Below G.S.: 4.0-9.0* Aquifer: CFR Alluv Depth Below G.S.: NA 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 
Well Developed? X No casing in hole 
Well Test Pumped? X Open bottom 
Water Samples Taken? (field parameters) Slotted with Mill*s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X Field saw cut 
X Mechanical slots 0.13" (size) 


Other (specify) 


Static Water Level 
Below Measuring Point: 4.00% Date/Time Measured: 7-14-87 @ 1700 


Measuring Point MP Height Above (+/-) 
Description/Elevation: Top of PVC @ mark or Below G.S.: + 1.0% 


Well Annulus 
Completion Description: 8-16 mesh silica sand 3.5 to 10.5%, 1/4" volclay pellets 3.0 to 3.5%, native 


1 to 3.0%, 1/4" bentonite .5 to 1*, concrete grout steel well protector w/lock..- 


Well Development Description: 


Remarks: S.C. = 870 pH = 7.4 Temp. = 164 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 
(Depth Below G.S.) 


From To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 
o¢ eA Tailings, light than to orange, very fine silt and sand with some clay, alot of 


mica and pyrite, mostly quartz, heavily oxidized. 


te 35% Clayey silt, dark brown to black silt with clay, moist sticky, little sand 
or gravel, mica and wood fragments throughout. 


ZEAL 10.5 Silty, sandy gravel, subrounded gravel up to 1" diameter, silty sand matrix, lots of 
Matrix, water @ = 3.5%, less gravel @ 8.0%, augers easily. 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: MT County: Powell Project: CFR or Number: CFR-MW-06 
Legal Descriptive “SO Os, OF GER 
Location: T 7N ROW Sec 9 Tract BAB Location: = 60° E. of Main Street 
Recorded Hole Started: Hole Completed: 
By: Dunlavy Time: 0700 Date: 7-15-87 Time: 0800 Date: 7-15-87 Driller: Clint/NET 
Drill Drilling Pilot Hole Reamed Hole 
Method: Hollow stem auger Fluids Used: None Diameter: 12" Diameter: NA 
Total Depth Total Depth Total Depth Diameter and Or Fly 
Drilled: 10.5 Reamed: NA Cased Below G.S.: 104 Type of Casing: threaded PVC 
Weight or Interval Perforated Target Packer Type and 


Gage of Casing: SCH 40 or Screened Below G.S.: 5-10* Aquifer: CFR Alluv Depth Below G.S.: NA 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 
Well Developed? X No casing in hole 
Well Test Pumped? X Open bottom . oes 
Water Samples Taken? (field parameters) Slotted with Mill*s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X Field saw cut 

X Mechanical slots .030" (size) 

Other (specify) 

Static Water Level 
Below Measuring Point: - 4.65% Date/Time Measured: 7-15-87 @ 0800 
Measuring Point MP Height Above (+/-) 
Description/Elevation: Top of PVC or Below G.S.: 0.0 


Well Annulus 
. Completion Description: 8-16 mesh silica sand 4-10.5*, 1/4" volclay bentonite pellets 3 - 4.0%, 


native material 2 - 3.0%, bentonite 1 - 2.0, concrete grout steel well protector with lock 


Well Development Description: 


Remarks: s.C. = 1210 pH = 6.8 Temp = 14°, 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 
(Depth Below &.S.) 


Frog To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 
0* ES Tailings, light tan to orange, very fine grained, silty, not much clay, mica, 


quartz, pyrite, wood fragment. 


1° 425% Silt, dark brown organic silt, 60% silt, 40% sand with lots of organic material 
less organic @ 3%, 


4.5% 10,5* Gravel, moderately rounded gravels up to 2", mostly quartzite and quartz 
monzonite, silty sand matrix, CFR stream channel deposits, 60% gravel, 20% 
sand, 20% silt, loose gravel. 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: MT County: Powel] Project: CFR or Number: CFR-MW-07 
Legal Descriptive = 450% 4E.. -of Main, 


Location: T 7N ROW Sec 9 Tract BDB Location: =200* W. of CFR, near I-90 on ramp. 


Recorded Hole Started: Hole Completed: 
By: Dunlavy Time: 0824 Date: 7-15-87 Time: 1000 Date: 7-15-87 Driller: Clint/NET 


Drill Drilling Pilot Hole Reamed Hole 
Method: Hollow stem auger Fluids Used: None _ Diameter: 12" Diameter: NA 


Total Depth Total Depth Total Depth Diameter and 2° flush 
Drilled: 10.5 Reamed: N.A. Cased Below G.S.: 9.6% Type of Casing: threaded PYC 


Weight or Interval Perforated Target Packer Type and 
Gage of Casing: SCH 40 or Screened Below G.S.: 4.6-9.6* Aquifer: CFR alluv Depth Below G.S.: N.A. 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 

Well Developed? X No casing in hole 

Well Test Pumped? X Open bottoa 

Water Samples Taken? Field Parameters Slotted with Mill*s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X Field saw cut 


X Mechanical slots .03" (size) 
Other (specify) Factory 


Static Water Level 
Below Measuring Point: 3.754 Date/Time Measured: 7-15-87 @ 0920 


Measuring Point MP Height Above (+/-) 
Description/Elevation: Top of PYC @ mark or Below G.S.: +.4% 


Well Annulus 
Completion Description: 8-16 mesh silica sand pack 10.5 to 3.5%, 1/4" volclay bentonite pellets 


2.5 - 3.5, native material 1.5 to 2.5* bentonite 1 to 1.5%, concrete grout steel well protector with 


lock. 
SSS SSS SSS sss sss SSS SSS SSS 


SS Ea ae a Re a a eR ES ge eR 


Well Development Description: 


ewe 
ne en a 
a 
Remarks: S.C. = 620 pH = 6.4 Temp. = 12.5% 

PO 


Northern Engineering and Testing, Inc. 


DRILLING AND LITHOLOGIC LOG 
(Depth Below &.S.) 


From To DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 
o* 2° Tailings, light tan to orange, silty sandy tailings, not much clay, very fine 


grained, extremely oxidized, pyrite and mica abound, mostly quartz. 


2* 4* Silt, black organic silt, little to no clay, lots of organics, root gragments 
etc., no gravel, augers very easy, reduced, water @ = 4.0*/ 


4¢ 10,54 Silty sand, medium to coarse subangular quartz same with dark silt matrix, very 
soupy, no gravel, drills easy 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: MT County: Powell Project: CFR or Number: CFR-MW-08 
Legal Descriptive “1S. of Garrison, ~ 150* W. of I-90, 


Location: T 9N R OW Sec 33 Tract DDA Location: Due West of Beck*s Hill Road 


Recorded Grotbo Hole Started: Hole Completed: 
By: Dunlavy Time: 1600 Date: 7-17-87 Times: 1700 Date: 7-13-87 Driller: Mules Grotbo 


Drill Drilling Pilot Hole Reamed Hole 
Method: Bucket auger Fluids Used: None Diameter: 4" Diameter: NA 
Total Depth Total Depth Total Depth Diameter and 2" flush 
Drilled: 6% Reamed: NA Cased Below G.S.: 55° Type of Casing: NC 
Weight or Interval Perforated Target Packer Type and 


Gage of Casing: SCH 40 or Screened Below G.S.: 4.8-5.8* Aquifer: CFR Alluv Depth Below G.S.: NA 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 
Well Developed? X No casing in hole 
Well Test Pumped? X Open bottom 
Water Samples Taken? Field Parameters Slotted with Mill*s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X Field saw cut 
: Mechanical slots (size) 


Other (specify) 


Static Water Level 
Below Measuring Point: 4.0% Date/Time Measured: 7-17-87 @ 1700 


Measuring Point MP Height Above (+/-) 
Description/Elevation: Top of PVC or Below 6.S.: +) 30% 


Well Annulus 
Completion Description: 8-16 mesh silica sand 6 - 4.0%. 1/4" volclay bentonite pellets 4.0 - .5* 


concrete grout steel well. 


Well Development Description: 


Remarks: 


Northern Engineering and Testing, Inc. 


(Depth Below 6G.S.) 


Frog To 
0* 1.5* 
P5* 3.04 
3.0% 5.0% 
5.0¢ 6.04 
6.04 


DRILLING AND LITHOLOGIC LOG 


DRILLING LOG Geological, Drilling, and Water Conditions and Sampling 


Tailings, light tan to orange, very pink grained, clayey, pyrite & mica. 
Sand, fine grained, well sorted, quartz rich, brown to gray 


Silt, organic rich, clayey, dark gray to black, root gragments, pyrite rich, 
reduced, fetted. 


Sand, medium to coarse, medium - gray, H50 @ 5%, subangular, occasional 
small to medium gravel. 


Gravel, auger refusal, pea gravel to 2", moderately rounded, 


Northern Engineering and Testing, Inc. 


WELL COMPLETION LOG 


Hole Name 
State: MT County: Powell Project: CFR or Number: CFR-MW-09 
Legal Descriptive Located = 0.2 miles s. of Little Blackfoot 
Location: T 9N R10W Sec 24 Tract DCC Location: confluence on SW side of abandoned R.R. bed 
Recorded Hole Started: Hole Completed: 
By: Staley Time: 0930 Date: 7/21/87 Timez: 1000 Date: 7/21/87 1£Driller: Grant/NET 
Drill Drilling Pilot Hole Reamed Hole 
Method: Bucket Auger Fluids Used: None Diameter: 4* Diameter: NA 


2° flush 
threaded PYC 


Diameter and 
Type of Casing: 


Total Depth 
Drilled: 2*7" 


Total Depth 
Reamed: NA 


Total Depth 
Cased Below G.S.: 


PO 


26* 


Weight or 


Gage of Casing: SCH 40 


Interval Perforated 
or Screened Below G.S.: 


2022.6 


Target 


Aquifer: CFR Alluv Depth Below G.S.: NA 


Packer Type and 


DURING INSTALLATION WAS: YES NO Method Perforated or Screened 

: Well Developed? X No casing in hole 
Well Test Pumped? X Open bottom 
Water Samples Taken? Field Parameters Slotted with Mill*s Knife 
Material Samples Taken? X Slotted with a torch 
E-Logs? X Screened by pulling casing 
Bottom Cap X X Field saw cut 


Static Water Level 
Below Measuring Point: 4. 


Measuring Point 
Description/Elevation: 


Well Annulus 
Completion Description: 


708 


Top of PYC (N. side). 


concrete grout steel well protection with lock. 


Date/Time Measured: 


Mechanical slots (size) 


Other (specify) 


_7/21 1/87 @ 1045 


MP Height Above (+/-) 
or Below G.S.: 


eacorr t 


8-16 mesh silica sand, 2.6% - 2.0%, 1/4" volclay bentonite pellets 2.0% - 0.5%, 


Well Development Description: 


a TE a a en 
a 
NE 
Remarks: 
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(Depth Below G.S.) 
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DRILLING AND LITHOLOGIC LOG 


DRILLING LOG eological, Drilling, and Water Conditions and Sampling 


G 
Tailings + soils vegetation. 
Tailings, orangish brown. 
Organic buried soil. 
Gray clay loam. 
River sands and gravel - H50 O20 Sis 


Auger rejection, cobbles (small) and gravels. 


APPENDIX D 
MONITORING WELL DEVELOPMENT LOGS 


CLARK FORK RIVER SCREENING STUDY 


Well No.: CFR-O1 
WELL DATA 


Project 


Name: CFR State: MT County: Deer Lodge 


Well Location 
Location: T 5N R OW Sec 5 Tract CCC_ (Narrative Desc.): CFR-01-Deep- W. op 


Perkins Lane Bridge 


Well Diameter Perforated 
Depth (feet): 15' (inches): 2" Interval: 8 8 = 003.8 | 
Static Water Level: 35035 Measuring Point: Above Below X 


Measuring Point Description: Top Steel 
Measuring Point: Date 7/22/87 Time 1145 Aquifer: CFR - Alluvium 


DEVELOPMENT DATA 


Time Time Total 

Date: 7/22/87 Started: 1150 Finished: 1230 Development Time: 40 min 
Estimated Yield at Start: Estimated Yield at End: 

Equipment: Bailer X_ Sand Pump Compressor Surge Block X_ Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 


Water Color and Turbidity: 
At Start Dark Brown - Very Turbid At End Light Brown - Fairly Turbid 


Static Water Level After Development: 
Time After Development Ended SWL Trend 


Operator: Staley Water Quality Samples Taken: Yes No xX 


Remarks: Not as much Hog at end. 


Well No.: | CFR-O1A 


WELL DATA 
Project 
Name: CFR State: MT County: Deer Lodge 
Well Location 
Location: T 5N R OW Sec 5 Tract CCC (Narrative Desc.): CFR-OIA (shallow) 


West of Perkins Lane Bridge 


Well Diameter Perforated 
Depth (feet):  6.0' (inches): 2" Interval: 1' - 6.0' 
Static Water Level: 3.55' Measuring Point: Above Below 


Measuring Point Description: Top steel 
Measuring Point: Date 7/22/87 Time 1150 Aquifer: CFR 


DEVELOPMENT DATA 


ai Time Time Total 
Date: 7/22/87 Started: 1200 Finished: 1220 Development Time: 20 minutes 
Estimated Yield at Start: Estimated Yield at End: 
Equipment: Bailer X Sand Pump Compressor Surge Block X Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 


Water Color and Turbidity: 
At Start Light Brown - Slightly Turbid At End Fairly Clear 


Static Water Level After Development: 
Time After Development Ended SWL Trend 


Operator: Staley Water Quality Samples Taken: Yes No’? ax 


Remarks: 


Well No.: CFR-02 


WELL DATA 
Project 
Name: CFR State: MT County: Deer Lodge 
Well Location 
Location: T 5N R OW Sec 6 Tract DDD (Narrative Desc.): CFR-02 - at Perkins 


Lane Bridge | 


Well Diameter Perforated 
Depth (feet): 13' (inches): 2" Interval: 8' - 13' 
Static Water Level: 3.12' Measuring Point: Above Below 


Measuring Point Description: Top steel 
Measuring Point: Date 7/22/87 Time 1050 Aquifer: CFR 
DEVELOPMENT DATA 


Time Time Total 
Date: 7/22/87 Started: 1050 Finished: 1140 Development Time: 50 minutes 
Estimated Yield at Start: Estimated Yield at End: 
Equipment: Bailer X Sand Pump Compressor Surge Block xX Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 


Water Color and Turbidity: 
At Start Dark Brown and Very Turbid At End Light Brown - Fair Turbidity 


Static Water Level After Development: 
Time After Development Ended SWL Trend 


Operator: Staley Water Quality Samples Taken: Yes No X 


Remarks: 


Well No.: CFR-03 
WELL DATA 


Project 


Name: CFR State: MT County: Deer Lodge 


Well Location 
Location: T 5N R OW Sec 18 Tract AAC (Narrative Desc.): CFR-03 - North of 


Warm Springs Bridge 


Well Diameter Perforated 
Depth (feet): 10.0' (inches): 2" Interval: 5' - 10' 
Static Water Level: 4.04' Measuring Point: Above Below 


Measuring Point Description: _ Top Steel 
Measuring Point: Date 7/22/87 Time 0945 Aquifer: CFR 


DEVELOPMENT DATA 


Time Time Total 

Date: 7/22/87 Started: 0945 Finished: 1020 Development Time: 35 minutes 
Estimated Yield at Start: Estimated Yield at End: 

Equipment: Bailer X Sand Pump Compressor Surge Block X Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 
= 


Water Color and Turbidity: See 
At Start Dark Brown and Very Turbid _ At End Light Gray and Slightly Turbid 


Static Water Level After Development: 
Time After Development Ended SKL Trend 
Operator: Staley Water Quality Samples Taken: Yes No xX 


Remarks: 


Well No.: CFR-04 
WELL DATA 


Project 
Name: CFR State: MT County: Powell 


Well Location 
Location: T 6N R OW Sec 29 Tract DCD (Narrative Desc.): CFR-04 


Well Diameter Perforated 
Depth (feet): 9.2' (inches): 2" Interval: 4.2' - 9.2' 
Static Water Level: 3.27' Measuring Point: Above Below 


Measuring Point Description: Top Steel 
Measuring Point: Date 7/21/87 Time 1710 Aquifer: CFR 


DEVELOPMENT DATA 


Time Time Total 
Date: 7/21/87 Started: 1710 Finished: 1740 Development Time: 30 minutes 
Estimated Yield at Start: Estimated Yield at End: 
Equipment: Bailer X Sand Pump Compressor Surge Block X Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 


Water Color and Turbidity: 
At Start Dark Brown and Very Turbid At End Light Brown and Slightly Turbid 


Static Water Level After Development: 


Time After Development Ended SWL Trend 
Operator: Staley Water Quality Samples Taken: Yes No 


Remarks: Plenty of H.0 


| 
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Well No.: CFR-05 
WELL DATA 


~ Project 
Name: CFR State: MT County: Powell 


Well Location 
Location: T 6N R OW Sec 29 Tract DCD (Narrative Desc.): CFR-05 - Located 


North of Galen Bridge 


Well Diameter Perforated 
Depth (feet): 9.2' (inches): 2" Interval: 4.2’ - 9.2' 
Static Water Level: 3.93' Measuring Point: Above Below 


Measuring Point Description: _ Top Steel 
Measuring Point: Date 7/21/87 Time 1620 Aquifer: CFR 


DEVELOPMENT DATA 


; Time Time Total 
Date: 7/21/87 Started: 1625 Finished: 1705 Development Time: 30 minutes 
Estimated Yield at Start: Estimated Yield at End: 
Equipment: Bailer xX Sand Pump Compressor Surge Block X_ Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 


Water Color and Turbidity: 
At Start Dark Brown - Very Turbid At End Light Brown - Slightly Turbid 


Static Water Level After Development: 
Time After Development Ended SWL Trend 


Operator: Staley Water Quality Samples Taken: Yes No xX 


Remarks: Seems to be plenty of Hop 


Well No.: CER=07 


WELL DATA 
“Project 
Name: CFR State: MT County: Powell 
Well Location 
Location: T 7N R 9W Sec 9 Tract BDB- (Narrative Desc.): CFR-07 by I-90 


on ramp 


Well Diameter Perforated 
Depth (feet): 9.6' (inches): 2" Interval: 4.6' - 9.6' 
Static Water Level: 4.23' Measuring Point: Above Below 


Measuring Point Description: _ Top Steel 
Measuring Point: Date 7/21/87 Time 1435 Aquifer: 


DEVELOPMENT DATA 


; Time Time Total 

‘Date: 7/21/87 Started: 1435 Finished: 1510 Development Time: 35 minutes 
Estimated Yield at Start: Estimated Yield at End: 

Equipment: Bailer X Sand Pump Compressor Surge Block X Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 


Water Color and Turbidity: : 
At Start Very Dark Brown and Turbid At End Light Brown Fairly Turbid 


Static Water Level After Development: 


Time After Development Ended SWL Trend 
Operator: Staley Water Quality Samples Taken: Yes No xX 


Remarks: Plenty of H0 


Well No.: CFR-08 
WELL DATA 


Project 
Name: CFR State: MT County: Powell 


Well Location 
Location: T 9N R 9W Sec 33 Tract DDA (Narrative Desc.): CFR-08 


Wel] Diameter Perforated 
Depth (feet): 5.8' (inches): 2" Interval: 4.8' - 5.8' 
Static Water Level: 3.50' Measuring Point: Above Below 


Measuring Point Description: Top Steel 
Measuring Point: Date 7/21/87 Time 1200 Aquifer: CFR Alluvium 


DEVELOPMENT DATA 


: Time Time Total 
Date: 7/21/87 Started: 1200 Finished: 1230 Development Time: 30 minutes 
Estimated Yield at Start: minimal Estimated Yield at End: minimal 
Equipment: Bailer xX Sand Pump Compressor Surge Block X Drilling 


Other (Specify) 
Description of Equipment: 
Development Additives Used: 
Description of Packer and Surface Seals: 


Water Color and Turbidity: 
At Start Dark Brown At End Slightly Turbid 


Static Water Level After Development: 
Time After Development Ended SWL Trend 


Operator: Water Quality Samples Taken: Yes No X 


Remarks: 


APPENDIX E 
GROUNDWATER QUALITY DATA - MONITORING WELLS 


CLARK FORK RIVER SCREENING STUDY 
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APPENDIX F 
LOCATIONS OF AND DIRECTIONS TO SOIL SAMPLING SITES 


CLARK FORK RIVER SCREENING STUDY 
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APPENDIX H 


COORDINATE SITE MAPS, VEGETATION DATA, 
AND SOILS SAMPLING SUMMARY 


CLARK FORK RIVER SCREENING STUDY 
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SITE: No. @4 - Buried Tailings 
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DATE SAMPLED: July 14, 15, 1987 
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AGAL Agrostis alba Redtoo 
JUBA Juncus balticus Baktic rush 
DECA Deschampsia caespitosa Tufted hairgrass 
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ROWO Rosa woodsii Wood's rose 
SA-SP Salix species Willow 
BEOC Betula occidentalis Waterbirch 
CEMA Centaurea maculosa Spotted knapweed 
IRMO - Iris missouriensis MiSSOULr1>ELis 
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Figure S. Sampling map for Site O4, CFRSS. 
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SITE: No. @9 -— Good Plant Growth 
LOCATION? Shr /42) SE) 1/4,) Sec. 33, TIN, ROW 
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Abbreviation Latin Binomial Common Name 
MESA Medicago sativa Alfalfa 
PHPR Phleum pratense Timothy 
DAGL Dactylis glomerata Orchardgrass 
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Figure 9. Sampling map for Site OS, CFRSS. 
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Abbreviation Latin Binomial Common Name 
AGAL Agrostis alba Redtop 
SA-SP Salix species Willow 
DECA Deschampsia caespitosa Tufted hairgrass 
JUBA Juncus balticus Baltic Kush 
ROWO Rosa woodsii Wood's rose 
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XRF Readings - surface 37 
- @ depth 9 
Soils Collected - surface 16 
- @ depth 5 


Canopy Coverage 
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Figure 2. Sampling map for Site tO UECERSSE 
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Abbreviation Latin Binomial Common Name 
AGAL Agrostis alba Redtop 
ROWO Rosa woodsii Wood's rose 
SA-SP Salix species Willow 
GLLE Glyceriza lepidota Waka) lreconrree 
MEOF Mela Wotus ‘Off vernals s Yellow sweetclover 
EQ-SP Equisetum species Horsetail 
DECA Déschamesia caespitosa “Tufted hairgrass 
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Figure 3. Sampling map for Site 12, CFRSS, 
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Abbreviation Latin Binomial Common Name 
DAGL Dactylis glomerata Orchard grass 
POPR Poa pratensis Kentucky bluegrass 
MESA Medicago sativa © Alfalfa 
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Parameter Number of Stations 
XRF Readings - surface 24 
- @ depth 3 
Soils Collected - surface 18 
- @ depnth 3 
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Figure 10. Sampling map for Site 14, CFRSS. 
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Abbreviation Latin Binomial Common Name 
MESA Medicago sativa Alfalfa 
BRIN Bromus inermis Smooth brome 
POPR Poa pratensis Kentucky bluegrass 
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XRF Readings - surface 24 

- @ depth 3a 
Soils Collected - surface 14 

- @ depth 7 


Canopy Coverage 
Quadrats Estimated 24 
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Sampling map for Site 15, CFRSS. 
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Abbreviation Latin Binomial Common Name 
MESA Medicago sativa Alfalfa 
BRIN Bromus ineimis Smooth bromegrass 
POPR Poa pratensis Kentucky bluegrass 
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Parameter Number of Stations 
XRF Readings - surface 18 
- @ depth 7 
Soils Collected - surface 15 
- @ depth 6 


Canopy Coverage 
Quadrats Estimated 33 
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Sampling map for Site ec, CFRSS. 
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Abbreviation Latin Binomial Common Name 
DECA Deschampsia caespitosa Tufted hairgrass 
AGAL Agrostis alba Redtop 
TYLA Typha latifolia Cattail 
BEOC Betula occidentalis Waterbirch 
CEMA Centaurea maculosa Spotted knapweed 
CA-SP Carex species Sedge 
SA-SP Salix species Willow 
ROWO Rosa woodsii Wood's rose 
JUBA Juncus balticus Baltic rusn 
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Figure 4. Sampling map for Site 24, CFRSS. 
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Abbreviation Latin Binomial Common Name 
ELCI Elymus cinereus Basin wildrye 
CIAR Cirsium arvense Canada thistle 
CADR Cardaria draba Whitetop 
AGSM Agropyron smithii Western wheatgrass 
POCO Poa compressa Canada bluegrass 
CHNA Chrysothamnus nauseosus Rubber rabbitbrush 
ROWO Rosa woodsii Wood's rose 
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Figure 13. Sampling map for Site 2S, CFRSS. 
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Figure 6. Sampling map for: Site ¢€7, iGRRsSsS. 
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Figure 7. Sampling map 
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Abbreviation Latin Binomial Common Name 
AGAL Agrostis alba Redtop 
JUBA Juncus balticus Baleéice) rush 
CA-SP Carex species Sedge 
ROWO Rosa woodsii Wood's rose 
POAN Potentilla anserina Silver leaved pot. 
CIAR Cirsium arvense Canada thistle 
IRMI Iris missouriensis Missouri iris 
DECA Deschampsia Caespitosa Tufted hairgrass 
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Figure 6. Sampling map for Site 30, ECHRSS- 


APPENDIX I 


XRF AND SOILS STATISTICAL DATA 
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This Appendix is divided into three parts: 


° An overview of the X-Ray Fluorescence Spectrometry technique. 
° Laboratory and Calculated Concentrations for Target 
Elements. 


‘ Laboratory Data for Other Elements. 


Abbreviations used in the second part of this Appendix include: 


SITE Site Sampled 

STA COOR Station coordinates 

TAG NBR EPA sample tag number 

XX INDEX Field XRF index value for specified element 

XX LAB Laboratory determined total concentration 
(ug/g) for specified element 


CALC Calculated total concentration (ug/g) for 
specified element based on regression model 
STDI Standard deviation for calculated total 


concentration (ug/g) 
L95 & U95_ Lower and upper confidence interval for 
calculated total concentration (ug/g) 
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I.1 BACKGROUND OF XRF 


X-ray fluorescence spectrometry also referred to as x-ray spectrochemical analysis 
is an analytical tool capable of providing rapid elemental analysis of environmental 
samples at a reduced cost compared to traditional laboratory methods. Elements with an 
atomic number greater than 8 can be identified and quantified by XRF. As part of the 
Clark Fork River Screening Study, XRF was used to characterize the soils at each of the 
twelve field sites for elemental concentrations. 


X-ray fluorescence spectrometry is based on the energy change that electrons 
undergo as x-rays are directed onto the surface of a sample. When an x-ray beam strikes 
a sample, secondary x-radiation is emitted. This occurs as the x-ray strikes the sample 
and "excites" the electrons. Excited electrons are ejected from the low-energy levels of 
the atoms and these electrons are then replaced by electrons from the higher-energy 
orbital levels. Replacement by electrons from higher energy levels results in the release 
of energy in the form of an x-ray photon. The energy of the x-ray photon corresponds to 
the difference between the energies of the electrons in the lower and higher levels of the 
element excited. Photon energy of a given electron transition increases with the atomic 
number and each element has a characteristic emission energy for each electron 
transition. Thus, measurement of the secondary x-ray energy spectra provides a unique 
signature for each element while the rate of photon emission is proportional to the 
element’s concentration. Many laboratory XRF units utilize complex computerized 
mathematical models to compensate for any spectral overlap of element emission peaks 
to determine concentration. X-ray fluorescence spectrometers record these characteristic 
spectra and their energies thereby identifying and quantifying the elements. An operable 
x-ray fluorescence must be able to: (1) generate x-rays, (2) collect fluorescent energies 
and transform them into electrical impulses, (3) process, interpret and store these 
electrical impulses, and (4) display the interpreted data in a form the operator can use. 


1.2 PORTABLE ATX-100 OPERATION 


The Aurora-Tech model ATX-100 (Aurora Tech Inc., 331 Rio Grande St., Salt 
Lake City Utah 84101) was the x-ray fluorescence spectrometer utilized by the Clark 
Fork River Screening Study project team. The ATX-100 is a self-contained portable x- 
tray fluorescence spectrometer that detects and analyses the presence of over 60 different 
elements. The model ATX-100 is an energy dispersive x-ray spectrometer that utilizes 
Fe-55 and Cd-109 as radiation sources for x-ray generation and an onboard 
microprocessor for signal processing which is capable of interfacing with a portable 
computer. 


The model ATX-100 is a dual-source XRF containing both Cd-109 and Fe-55 x- 
ray sources. A single detector can be used with either source. The higher-energy Cd-109 
source which emits x-rays at 22.2 kev allows elements from atomic number 20 (Calcium) 
to 45 (Rhodium) to be detected. These elements fluoresce in a single wavelength. A 
second set of elements from atomic number 57 (Lanthanum) to atomic number 95 
(Americium) have two fluorescence wavelengths as two distinct outer shell electrons with 
different energy states can decay to fill the vacant inner electron shell of an excited atom. 
Many of the elements of concern are thus detectable with the Cd-109 source including 
Mn, Fe, Cu, Zn, As, and Pb. 


The ATX-100 reads the emission spectra from 0 to 24 kev in a sample excited by 
the Cd-109 source and segments the signal into 512 bandwidths. The number of photons 
detected in each bandwidth are accumulated for the length of a pre-set counting period 
(usually 30 seconds for a fresh Cd-109 source of 15 mCi strength). To quantify an 
element the ATX-100 sums the counts in the 10 bands centered on the elements 
emission peak (6.39 kev for Fe). This quantity is divided by the "backscatter peak" which 
is the reflectance of the original Cd-109 x-ray signal at 22.2 kev. This ratio is the "index 
value" for the element. 


The ATX-100 can provide index values for elements in the field by moving a 
cursor on a small screen to a selected element and reading the value off of a LCD 
display or by storing the entire spectrum on an external microcomputer disk storage 
device. For the Clark Fork River Screening Study index values were recorded for each 
element for each sample (see Appendix J). 


I.3 XRF USE IN THE FIELD 


The ATX-100 electronics were "calibrated" in the field based on internal factory 
standards and soils containing known concentrations of the target elements. Thus, a 
working field calibration was obtained. Both index and count rates were recorded. This 
calibration was repeated as required to assure the instrument remained in calibration. A 
second refined calibration curve was developed for each element at each site using linear 
regression analysis of XRF and laboratory generated data. Samples collected in the field 
were prepared for analysis by removing large rocks (> 2mm diameter) and mixing before 
a subsample was taken. The subsample was placed in a plastic petri dish and a uniform 
flat surface was prepared by pressing with a second petri dish. The ATX-100 
source/detector "window" was then placed directly atop the flat sample surface. A 30- 
second reading was then taken for both the Fe-55 and the Cd-109 sources. Spectral data 
were checked on the ATX-100 screen to make sure an appropriate signature was 
received. These data (index value and counts ) were then recorded on the field forms 
(Appendix J). The "window" was then cleaned by removing adhering sample before the 
next sample or calibration check was performed. 


1.4 ATX-100 CALIBRATION and STATISTICAL CALCULATIONS 


Index XRF values and laboratory derived concentration data for the target 
elements were evaluated and preliminary linear regression analyses were completed. It 
was determined that linear correlation models could be used for five of the six target 
elements; these included As, Cu, Fe, Pb, and Zn. Spectral interferences prevented the 
correlation of Mn. Linear regression analyses were performed using Statistical Analytical 
Services (SAS) software for each of the target elements for which both XRF index values 
and laboratory generated concentrations were available. 


The second part of this Appendix shows the laboratory and calculated 
concentrations from each regression equation for each target element at each of the 
twelve sites. The calculated value is derived from the regression equation. The standard 
deviation associated with each calculated value as well as the lower and upper 95% 
confidence interval concentrations are also exhibited. For each regression a plot of 
laboratory concentrations and index values is also exhibited. 


The third part of this Appendix shows laboratory concentrations for the other 
elements that were determined in the field samples collected from each of the twelve 
field sites. 
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Abbreviations Used in this Appendix: 


SITE - 
STA_COOR - 
TAG_NBR - 

XX_INDEX - 


XX_CONC - 


CACL- 


STDI- 


L95 and U95 - 


Site sampled 

Station coordinates 

EPA sample tag number 

Field XRF index value for specified element 


Laboratory determined total concentration (ug/g) for specified 
element 


Calculated total concentration (ug/g) for specified element 
based on regression model 


Standard deviation for calculated total concentration (ug/g) 


Lower and upper confidence interval for calculated total 
concentration (ug/g) 
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03 S900N-200U 0-2 B-39941 172 0.07 466.0 0.77 0.44 -0.5 
03 9300N-200U 0-2 B-39942 14 0.07 415.0 0.92 0.46 -0.5 
08 S300N-200U 0-2 B-39943 -0.5 0.07. - 453.0 0.83 0.39 -0.5 
03  700N-200U 0-2 B-39944 4-40 0.07 420.0 0.81 0.40 -0.S 
08  SOON-200U 0-2 B-39945 1.2 0.05 452.0 0.87 O.41 -0.5 
03  4O0ON-200U 0-2 B-39946 0:6 -0.05 4e2S.0 0.81 0.37 -0.5 
03  100N-200U 0-2 B-39947 1.1 -0.05 386.0 0.81 0.39 -0.5 
03 ON-100W 0-2 B-39948 1.2 0.05 423.0 0.95 0.40 -0.5 
0S 200N-100U 0-2 B-39949 0.5 0.05 424.0 0.78 0.36 -0.5 
03  300N-100U 0-2 B-39950 1.0 0.08 415.0 0.97 0.39 -0.5 
03  SOON-100U 0-2 @-39951 4520 0.07 455.0 0.92 O37 -0.5 
03  700N-100U 0-2 B-39952 2.2 0.10 423.0 0.00 0.00 -0.5 
03  s00N-100U B-12 B-40144 -0.5 -0.05 517.0 de 1K O.41 -0.5 
03 9300N-100W 0-2 B-40145 1.5 0.07 483.0 1.12 O.41 -0.5 
03  BO0ON-OwW 0-2 B-40146 4 7 ©.0% 474.0 1.22 0.45 -0.5 
03  6O0ON-oOUW 0-2 B-40147 0.7 0.05 450.0 1.06 0.38 -0.5 
03  SOON-OwW 0-2 B-40148 4a 0.07 445.0 159157, 0.40 -0.5 
03 4O0ON-oOwW 0-2 B-40149 1.5 0.07% S26.0 1.08 0.41 -0.5 
0S 200N-owW 0-2 B-40150 4570 0.07 2443.0 0.95 0.36 -0.5 
03  100N-oU 0-2 B-40188 1.6 0.10 475.0 0.99 0.38 =0.5 
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SITE STA_COOR DEPTH TAG_NBR CD_CONC HG CONC MN CONC MN_INDEX NI_INDEX SE_| 
10 175S-175E 0-2 B-40051 34.4 2.37 2030.0 1.00 0.47 -0.5 
10 175S-120E .5-1.5 8-40053 27.4 2.18 1520.0 1 OL 0.48 
10 175S-17S5E 0-2 B-400S4 30.7 1.65 1450.0 117 0.52 
10 175S-60E 1-4 8-40055 33.5 2.64 2220.0 1 27 0.52 
10  ON-6OE 0-1.5 B-40056 16.8 0.42 357.0 0.49 0.32 
10  60S-60W O-1.5 B-40057 12.8 0.18 616.0 0.42 0.31 
10  60S-6O0E 0-1.5 8-400S9 19.8 O.48 741.0 0.53 O.44 
10 60S-17S5E 0-1.5 B-40060 40.3 3.25 1340.0 dsl, 0.67 
10 175N-60E 0-1.5 B-4O0061 26.4 0.59 372.0 0.51 0.34 
10 175N-60W 0-1.5 B-40062 18.7 1207 .203°.0 0.53 0.31 
10 42O0N-7SE 0-1.5 8-40063 66.2 4.84 1040.0 1.28 0.83 
10  300N-175W 12-16 B-4O064 22.1 1.0e ~167'.0 0.58 0.31 
10 17SN-175W 0-1.5 B-4006S 60.1 2.53 208.0 0.74 O.46 
10  6ON-420E 0-1.5 B-4O0066 29.9 1.33 .7017%0 O.B4 0.51 
10 120S-17SE 0-1.5 8-40067 37.6 3.09 1860.0 1.28 0.57 
10  120S-OE 0-1.5 B-40068 83.0 4.84 814.0 1.40 0.55 
10 120S-60UW 0-1.5 B-40069 11.2 0.64 233.0 0.84 O.42 
10 ON-175W 0-1.5 B8-40070 28.9 1.89 918.0 0.34 0.52 
10 6ON-175W 0-1.5 B-40071 25.5 1.42 539.0 0.81 O.44 
10 120N-175uW O-1.5 B-40072 24.8 0.56 1310.0 0-77 0.77 


*** Total *** 
650.1 36.99 18639.0 17.58 3:76 
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Page No. 1 


01/07/88 

SITE STA COOR DEPTH TAG.NBR CD CONC HG_CONC MN_CONC MN_INDEX NI_INDEX SE CONC 
14 200S-200E 0-2 B-40475 1G 0.20 640.0 1.42 0.47 -0.5 
14 200S-100E 0-2 B-4O476 -O0.5 -0.05 537.0 1.25 0.38 -0.5 
14% 200S-100W 2-6 8-40477 6.0 0.15 503.0 1.17 0.37 -0.5 
14 200S-300W 0-2 B-40479 -0.5 0.05 452.0 1.32 0.38 -0.5 
14 300S-200UW e-4 B-4O4B81 On 7 0.25 507.0 1.20 0.36 -0.5 
14 300S-OW 2-6 B-40O482 0.5 -0.05 S24.0 1.32 0.39 -0.5 
14%  300S-200E 0-2 B-40483 -0.5 0.05 558.0 1.40 0.40 -0.5 
14% 400S-200E 0-2 B-4O4BY 0.5 0.05 S856.0 1.18 0.37 -0.5 
14 400S-100E 0-2 B-4O48S 0.6 0.05 504.0 1.21 0.38 -0.5 
14 400S-100W 0-2 B-4O486 0:7 0.05 sS4%4.o 1.15 0.37 -0.5 
14  400S-300UW 0-2 B-40487 -0.5 0.05 495.0 1.25 0.37 -0.5 
14%  SoOOS-4OOW 0-2 8-40488 -O.5 -0.05 455.0 1.15 0.38 0.5 
14  SOOS-OwW 0-2 B-40491 0.5 0.10 547.0 0.75 O.41 -0.5 
14 SOOS-OW 0-2 B-40492 -0.5 0.05 612.0 0.78 0.40 -0.5 
14 SOOS-OwW 0-2 B-40493 -O0.5 -0.05 464.0 0.87 O.41 -0.5 
14 SOOS-OW 0-2 B-40494 0.6 0.05 507.0 0.84 0.38 1.5 
14 SOOS-200U 0-2 8-40495 0.5 0.05 434.0 0.94 0.38 -0.5 
14 §00S-100U 0-2 8-40496 -O.5 0.05 480.0 0.00 0.00 -0.5 
14 600S-100E 0-2 B-40497 -0.5 0.15 448.0 0.84 0.33 -0.5 
14. 600S-200E 0-2 8-40498 -0.5 -0.05 487.0 0.98 0.36 -0.5 


¥*** Total *** 
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SITE STA-EOGR 


iS ON-4OOE 
15 ON-200E 
15 1OON-200E 
5 1LOON-100E 


cS ON-OE 
15 ON-OE 
15 ON-OE 


LS 1OON-100W 
iS) ON-eO0OowW 
1S) 1OON-300W 
iS ON-4“OOW 
eS) 1005-100W 
se) 100S-So0o0w 
15 10035-So00w 
dS) 100S5-S0o0w 
HS) 2005-600W 
LS e005-700W 
ys) 100S-700W 
15 ON-600W 
iS ON-600W 
*** Total *** 
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B-403a08 
B-—403T3 
8-40320 
B=10322 
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B=40323 
B=f03en 


10S 
i700 
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Page No. 1 


01/07/88 

SITE STA COOR DEPTH TAG..NBR CD_CONC HG_CONC MN_CONC MN_INDEX NI_INDEX SE CONC 
22 ON-OwW 0-2 B-40451 ea 0.15 556.0 0.89 0.39 -0.5 
22 ON-100W 0-2 B-4O4S3 2.2 0.30 564.0 1.04 0.37 -0.5 
22  ON-200U 0-2 B-4O4SS 1.5 0.15 610.0 1.00 0.39 -0.5 
22  ON-300U 0-2 B-4O4SE -0.5 0.05 635.0 1107. O.41 -0.5 
22 ON-4OOU 0-2 8-40457 P.1 0.20 1050.0 0.96 0.38 —~O.5 
22 ON-SOOW 0-2 B-4O0458 17 O. 145 <. 7540 qa 0.40 -0.5 
22  ON-700U 0-2 B-4O4S9 1.4 0.15 702.0 1.03 0.37 -0.5 
22 ON-900W 0-2 B-4O460 2.4 0.15 1580.0 0.96 0.38 -0.5 
22 100N-1000W 6-10 B-40461 1.8 0.20 609.0 1 t2 0.38 -0.5 
22  100N-800W 2-4 B-4O462 1.8 0.10 929.0 0.99 0.40 -0.5 
22  100N-600W 0-2 B-4O463 -0.5 0.05 361.0 1-04 O.41 -0.5 
22  100N-400W 0-2 B-4O464 1.4 6.15 704.0 0.93 0.37 -0.5 
22  100N-200W 0-2 B-4O4BS 2.2 0.25 978.0 1.04 O.41 -0.5 
22  100N-OW 0-2 B-4O4SE 1.9 07.25 720.0 0278 0.47 -0.5 
22  200N-SoowW 0-2 B-40467 207 1.20° --767.0 0.73 O.44 -0.5 
22  200N-700W 0-2 B-4O46B 2.5 0.40: 737.0 0.79 0.47 -0.5 
22  200N-900W 0-2 B-4O46S 4.0 0.40 807.0 0.76 O.45 -0.5 
22  300N-s00W 0-2 B-40470 4,3 0.30 1330.0 0.74 O.44 -0.5 
22  300N-600W 0-2 B-40471 cya 0.25 965.0 0.78 0.46 0.5 
22  300N-Soow 0-2 B-40472 3.8 0.30 . 623.0 0.83 0.46 0.5 
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01/07/88 

SITE STA COOR DEPTH TAG_NBR CD CONC HG_CONC MN_CONC MN_INDEX NI_INDEX SE CONC 
24 oS-200U 0-2 B-40499 82.5 5.60 811.0 1.85 0.73 
24 OS-100W 0-2 B-25025 18.9 1.00" ~67770 1.12 0.56 
24 655-Ou 0-2 B8-25026 14.8 0.90 169.0 0.63 0.36 
24 150S-ou 0-2 8-25027 26.7 2.30 547.0 1.23 0.57 
24 150S-oOu 9-11 8-39838 43.8 13.80 141.0 ere) 0.59 
24 1S50S-ou 11-13 8-39839 Fi 0.75 114.0 0.75 0.55 
24  200S-100U 2-6 B-39B840 26.7 1.60 296.0 0.93 0.44 
24 200S-100W 2-6 8-39841 91.0 5.50 525.0 1 Ne 0.48 
24 100S-200W 0-2 B-39B842 9.5 1.35 437.0 0.58 0.31 
24  100S-300W 0-2 8-39843 22.9 1.60 392.0 0.85 O.41 
24  200S-300W 0-2 B-39B845 12.6 1,00; =1577-.0 1.18 0.50 
24 100S-400W 0-2 8-39B847 7.8 0.35 666.0 1.05 0.58 
24  oS—-4OOW 0-2 B-39848 15.6 0.85 e264.0 0.60 O.41 
24  oS-4OOW 0-2 B-39849g 19.2 95.00 3030.0 0.78 0.84 
24 oS-400W 11-14 8-39850 0.7 0.05 395.0 0.64 0.35 
24 OS-600W 5-10 8-39895 45,3 2.85 215.0 0.67 0.39 
24 150S-600w 0-2 8-39896 ase 7 0.70 1390.0 0.89 0.48 
24 150S-Soow 4-§ B-39899 SS.6 4.15 521.0 1.04 0.52 
24 150S-Soow 4-g 8-39300 4,3 0.45 1800.0 0.84 0.72 
e4  P200S-195W 0-3/16 #8-25045 60.6 2.55 4610.0 1.09 1.32 
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Page No. al 


01/07/88 

SITE STA COOR DEPTH TAG,.NBR CD.CONC HG_CONC MN_CONC MN_INDEX NI_INDEX SE CONC 
25  700N-OW 0-2 B-40325 6.0 0.23 803.0 1.08 O.4S -0.5 
25  700N-OW 0-2 B-40326 -0.5 -0.05 640.0 1.40 0.46 -0.5 
25  700ON-OUW 0-2 B8-40327 0.7 -0.05 652.0 1.36 0.43 -0.5 
25  700N-200W 0-2 8-40331 7.9 0.49 765.0 Eee 0.53 -0.5 
25  600N-200W 0-2 B8-40332 4.2 0.33 758.0 1 Ol O.44 -0.5 
25  SOON-300W 0-2 B-40333 te 0.29 493.0 1,00 0.49 -0.5 
25 6O00N-OW 0-2 B-40334 2.8 0.06 610.0 1.08 0.50 -0.5 
25  SOON-100W 0-2 B-40335 14.2 0.84% 610.0 10 0.55 -0.5 
25  400N-100W 0-2 8-40336 6.5 O.27, 577.0 0.69 0.40 -0.5 
25  300N-100W 0-2 8-40338 10.2 1.02 72.0 Oy77: 0.49 -0.5 
25  300N-100W 0-2 8-40339 7.4 0.33 565.0 0.84 0.54 -0.5 
25  400N-200W 0-2 B-4O340 5.3 0.37 853.0 0.93 0.50 -0.5 
25  300N-300W 0-2 B-40341 3.7 0.23 724.0 0.66 0.39 -0.5 
25 100N-300W 0-2 B-40342 4,9 0.51 806.0 0.87 o.49 -0.5 
25  ON-300W 0-2 B-40343 7.3 0.41 605.0 0.69 0.40 -0.5 
25 ON-300W 0-2 B-40344 Ue 7 0.29 624.0 1.05 0.53 -0.5 
25 100N-200W 0-2 B-40345 6.0 0.33 608.0 0.86 0.48 -0.5 
25  ON-OW 0-2 B-4O346 4.6 0.17 514.0 0.75 O.43 -0.5 
25 100N-Ow 0-2 B-40347 S.8 O.41 732.0 0.99 0.52 -0.5 
25  200N-OW 0-2 8-40348 S.4 0.23 702.0 0.98 0.50 -0.5 
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Page No. 1 


01/07/88 

SITE STA_COOR DEPTH TAG_NBR CD CONC HG CONC MN_CONC MN_INDEX NI_INDEX SE CONC 
27 200N-200U 0-2 8-61051 41.7 2.81 2360.0 1.06 0.73 -0.5 
27  ON-SOE 1-4 B-61052 12.4 1.59 1630.0 0.72 0.51 0.5 
27  200N-200W 0-2 8-61053 0:5 0.06 245.0 i} 07 0.31 0.5 
27 200N-SOE 0-2 B-61054 30.6 1.93 9830.0 0.58 0.29 -0.5 
27 300N-300W 0-2 8-61055 1.4 0.08 321.0 1.46 0.38 -0.5 
27  4OON-6OOW 4-8 8-61056 3.2 O.4S 460.0 1104 0.36 0.5 
27 300N-200W 3-6 8-61058 29.5 3.52 257.0 0.61 O.41 -0.5 
27 300N-600W 0-2 B-61059 -0.5 0.06 593.0 1.48 0.37 -0.5 
27 3OON-Soow 0-2 8-61060 7 <t 0.51 1410.0 1.05 0.43 0.5 
27 100N-400W 0-2 B-61064 32.3 3.08 6665.0 1.12 0.75 -0.5 
27 100N-Soow 2-4 B-61065 36.3 2.48 1250.0 0.92 0.78 -0.5 
27  ON-6OOW 0-2 B-61066 38.8 6.00 1340.0 0.99 0:77 -0.5 
27 400N-100W 0-2 8-61067 31.2 1.74 984.0 0.78 0.54 -0.5 
27 4OON-100W 0-2 B-61068 1.5 Gel -7735..0 O77 0.31 0.5 
27  3OON-100W 0-2 8-61069 21.1 iS hes 1.36 On 74 -0.5 
27  ON-100W 0-2 8-61070 1.8 0.40 2600.0 1.32 0.35 -0.5 
27  ON-100W 0-2 B-61071 36.6 2.81 2100.0 D7 0.82 -0.5 
27  100N-300W 0-2 8-61072 37.8 3.19 935.0 1.40 0.89 5 
27 100N-300W 0-2 8-61073 25.9 2.02 3350.0 0.86 0.53 -0.5 
27 100N-SOE 2-4 8-61074 4.0 0.39 1280.0 ha ake 0.37 


*** Total *** 
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SITE STA COOR DEPTH TAG NBR CD CONC HG CONC MN CONC MN_INDEX NI_INDEX SE CONC 
28 100S-SOOE 2-4 B-40191 7.0 O:SS 637.0 0.54 0.28 -0.5 
28  4OON-200E 0-1.5 B-40193 9.5 0.72 696.0 0.46 0.27 -0.5 
28  4OOS-OE 4-6 B-40194 34.9 1.39 1400.0 0.78 0.49 -0.5 
28 %SoOS-100W 6-10 B-40195 38.8 2.22 573.0 0.69 0.40 -0.5 
28 %SOOS-3O00E 2-4 B-40199 3.2 0.10 443.0 0.40 0.23 0.5 


*#** Total *** 
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01/07/88 
SITE STA COOR DEPTH TAG_NBR CD_CONC HG_CONC MN CONC MN_INDEX NI_INDEX SE CONC 
30 100S-400W 0-2 8-61025 35.0 3.60 1420.0 0.76 0.62 -0.5 
30 100S-300W 0-2 8-61026 # 11.4 0.32 765.1 0.68 O.42  -0O.S5 
30 OS-100U 0-2 B-61027 13.8 0.98 1550.0 0.90 0.58 -0.5 
30 ©: OS-OW O-4 8-61028 22.6 W.20- 672.0 0.97 0.66 -0.5 
30 ©6©oS-ou O-4 8-610e29 2.7 0.20 5S27.0 0.87 O.4S -0.5 
30 200S-100E 0-2 B-61030 27.9  P28.40 2060.0 1.19 0.74 -0.5 
30 200S5-100U 2-6 8-61032 3.8 0.14 667.0 0.80 0.40 -0.5 
30 300S-200U e-4 8-61033 33.0 1.93 1090.0 0.61 O.46 -0.5 
30 300S-200U e-4 8-61034 1.5 0.11 456.0 0.65 0.34 -0.5 
30 300S-oW 2-6 B-61035 9.0 1713 457.0 0.86 0.48 -0.5 
30 SOOS-SOE e-4 8-61039 30.1 3.20 434.0 0.86 0.46 -0.5 
30 100S-100U 6-8 B-61040 22.3 1.44 872.0 0.88 0.58 -0.5 
30 sSoO0S-300U 0-2 B-61041 29.7 1.64% 451.0 0.76 0.52 -0.5 
30 500S-300W 0-2 B-61042 38.7 3.10 1550.0 fs IRI 0.78 -0.5 
30 sSoos-Soow 6-8 B-61043 19.7 2.11 1280.0 0.84 0.56 -0.5 
30 400S-300U 0-2 B-61044 24.9 1.57 768.0 0.80 0.52 -0.5 
30 300S-400U O-4 B-6104S 2.5 0.08 BY44.0 0.89 0.35 -0.5 
30 §©©200S-400W B-10 B-61046 31.3 1.16 1280.0 0.53 0.36 -0.5 
30 §©200S-400W B-10 8-61047 19.4 1.05 1550.0 0.60 0.42 -0.5 
30 P00S-400W B-10 8-61048 4.5 0.62 2540.0 0.89 0.32 -0.5 


*** Total *** 
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APPENDIX K 


DATA VALIDATION 


INTRODUCTION 


This section describes contract compliance, data validation and reduction, and presents 
quality assurance statements for data collection activities associated with the Clark Fork 
River Screening Study. Environmental samples collected during this investigation included 
groundwater and soils/mine wastes. Field procedures used during the various investigations 
and guidelines followed in maintaining quality assurance and quality control during the 
course of the remedial investigation are described in the project field operations plans 
(CH2M HILL, 1987c, 19874). 


Environmental samples collected during this study were analyzed by contract laboratory 
program (CLP) laboratories using methods described in the project laboratory analytical 
protocol plan (CH2M HILL, 1987f). Both routine analytical services and special analytical 


services were performed. 
CONTRACT COMPLIANCE SCREENING 


Contract compliance screening (CCS) represented the first level of data validation and 
reduction during the project and was performed for inorganic analyses only. This screening 
is stipulated by EPA and its purpose is evaluate whether contract performance requirements 


were met by the CLP laboratory in analyzing the submitted samples. 


The CCS process involves review and evaluation of each RAS data package received from 
the CLP laboratories by the Sample Management Office (SMO). Specific guidelines are 
incorporated into an automated computer system. Computer software, as well as contract 
screening forms, are utilized to complete the screening. Required guidelines have been 
established by EPA Region VIII. 


The major evaluatory parameters used to review data review evaluate contract compliance 


included the following: 


+ Sample holding times 


’ Instrument calibration 

® Calibration and preparation of blanks 
° Instrument interferences 

+ Laboratory control samples 

3 Specific sample results including: 


- Laboratory duplicate sample analysis 
- Spiked sample results and graphite furnace atomic absorption QC analyses 


- Field and other QC sample results 


Post-review comments and findings were sent to the USEPA in the Regional Response to 
Results of Contract Compliance Screening, a document stating analytical difficulties and/or 
complications in contractual compliance. The Deputy Project Officer for EPA Region VII 
handles the resolution of conflicts regarding contract compliance directly with the contract 
laboratory. Through this process, the laboratories are required by the USEPA to resubmit 
and re-analyze samples which do not meet terms of the initial contract. Any action 
addressed by the laboratories is presented in a follow-up document called Laboratory 


Response to Results of Contract Compliance Screening, stating what action was performed 
in response to the initial CCS comment. 


In general, resolution of problems associated with data generated during the Clark Fork 
River Screening Study was straightforward. Analytical values resulting from resubmittal 
of certain samples for laboratory analysis were updated in the project database as they were 


received from USEPA and were then filed in the administrative record. 
DATA VALIDATION, REDUCTION AND QUALITY ASSURANCE STATEMENTS 


Data validation was conducted under separate contract from Contract Compliance 


Screening. It is an independent data evaluation with the purpose of ensuring analytical 


methods, blanks, calibration and laboratory standards, and interference check standards 
meet specific performance standards. Data validation investigates analytical requirements 
that should be fully under the laboratory's control. Data validation involves a technical (not 
contractual) review of the data packages including provisions for qualifying data values 


outside control windows. 


Data validation and reduction also consisted of the development of Quality Assurance 
Statements for RAS and RAS+SAS data packages (RAS analyses with the addition of lower 
SAS detection limits). Accuracy, precision, representativeness, comparability, and 
completeness of laboratory data were qualified and presented in QA reports for each case 
or set of samples. The protocols for calculating these statements are described in the 
project quality assurance project plan (CH2M HILL, 1987e). 


Accuracy 


Accuracy is measured as the ability of the analytical procedure to determine the actual 
quantity of a particular analyte in a sample or as a measure of the absence of consistent 
error. In these studies, accuracy was evaluated by determining the average recovery of the 
analytes in two different types of QC samples: blind field standards (BFS) inserted into the 


sample train in the field, and laboratory natural matrix spikes performed in the laboratory. 


Blind field standards manufactured by the EPA were used during groundwater sampling. 
Commercially produced soil standards were used during soils sampling episodes. The 
concentrations of elements in the blind field standards were closely matched to the assumed 
concentrations of the various environmental matrices within the study area. These samples 


were inserted at the prescribed frequency into the sample train in the field. 


Completion of laboratory natural matrix spikes were also required within each sample 
designation group (SDG). The frequency at which these spikes were performed was 
consistent with that presented in the project quality assurance project plan (CH2M HILL, 
1987e). Natural matrix spikes typically work well on homogeneous samples, such as water 
but poor recoveries are possible for soil samples because of the nonhomogeneous nature of 


the material. 


Accuracy statements were prepared for each element in each sample matrix which used 
blind field standards using the statistical methodology described in the project quality 
assurance project plan (CH2M HILL, 1987e). 


Precision 


Precision is a measure of the mutual agreement characteristic of individual measurements 
of identical samples. In these studies, two different types of QC samples were used to 
evaluate precision. These included blind field replicates and laboratory duplicates. Blind 
field replicates were collected, designated, and inserted into the sample train in the field at 
a frequency stipulated in the project field operations plans (CH2M HILL, 1987c, 1987d). 


Precision measurements based on these data reflect both field and laboratory variance. 
Laboratory duplicates were prepared in the laboratory and reflect only laboratory generated 
variance. Precision statements were calculated for each analyte of interest in each sample 
matrix using statistical procedures outlined in the project quality assurance project plan 
(CH2M HILL, 1987e). 


Representativeness 


Representativeness is a measure of how closely the samples collected represent the 
population from which they were obtained. Representativeness is accomplished by: (1) 
choosing the number of samples, sampling locations, and sampling procedures that depict, 
as accurately and precisely as possible, the matrix and conditions being measured; (2) 
developing protocols for storage, preservation, and transportation that preserve the 
representativeness of the collected samples; (3) analyzing samples within the prescribed 
holding time; and, (4) using methods to document that protocols have been followed and 


that samples are properly identified so their integrity is maintained. 


Laboratory sample handling, storage, and, documentation procedures used during the Clark 
Fork River Screening Study followed the current (as of 1987) U.S. EPA Contract Laboratory 


Program (CLP) protocol. Representativeness was addressed during the planning stages of 


the RI and is addressed in detail in the project site screening study plan (CH2M HILL, 
1987a). 


One part of representativeness is quantifiable. Potential contamination resulting from 
sampling is bias which impacts representativeness. If contamination is significant, then the 
field samples may not be representative of what is measured. Quality control samples used 
to assess bias from contamination were field blanks of several type inserted into the 
sampling train at the prescribed frequency (CH2M HILL, 1987c, 1987d) 


Completeness 


Completeness is the percentage of valid data compared to planned and collected data. 
Completeness was calculated following contract compliance and data validation and 


reduction. It was calculated as a percentage in two ways: 
+ Completeness = (# of valid samples/# of collected samples) x 100 
+ Completeness = (# of valid samples/# of planned samples) x 100 


All sample data, except those flagged with an "R" in the project data bases, meet the criteria 


of being a valid sample data. 


Comparability 


Comparability of environmental data is achieved by adopting standard sampling and analysis 
procedures and through review of data from other sources. Comparability was assessed 
prior to any sample collection and was addressed in several planning documents. These 
included the project field operations plans (CH2M HILL, 1987c, 1987d), the project quality 
assurance project plan (CH2M HILL, 1987e) and the project laboratory analytical protocol 
plan (CH2M HILL, 1987f). Methods used for Clark Fork River Screening Study were 


consistent with the current standards of practice for the Superfund program, as of 1987. 


SUMMARY TABLES FROM QUALITY ASSURANCE STATEMENTS 


Summary quality assurance statements for groundwater samples collected from domestic and 
monitoring wells are presented in Tables K-1 through K-4. Table K-5 is a summary quality 
assurance statement for soils/tailings samples collected during the study. These summary 
tables present information included in individual QA statements prepared for each analyte 


of interest in each sample matrix. 


Accuracy statements presented in the tables were developed using blind field standard and 
laboratory matrix spike data. Presented values indicate that the data validator is 90% 
confident that the (value) % of the data lie within (value) + (value) % of the reported 
value. The term "% of data" indicates that percent of data which fall within a 90% 
confidence level. Some quality control data were not used to calculate the mean recovery 
and its associated confidence interval because the quality control sample was identified as 
a statistical outlier or no quality control data, relating to specific field samples, were 


available. These data are not part of the calculated confidence interval. 


The precision statements are interpreted in the same manner and are presented as " using 
blind field replicate data, the data validator is 90% confident that (value) % of the data lie 
within + (value) % of the reported value." "Laboratory duplicates" is substituted for the 


phrase " blind field replicates," and is reported for laboratory precision. 


Representativeness tables contain a reference as to the significance or insignificance of 
laboratory and field contamination for each parameter. Contamination was labelled 
"significant" if field blanks for each data set contained concentrations above the method 
detection limit. Natural samples were flagged with an appropriate qualifier if the 
concentration of the natural sample was less than five times the highest blank value for a 
given data set containing blank samples above method detection limits for a given 


parameter. 


All data have been independently verified using methods and procedures referenced in 


earlier sections. Due to the large volume of QC data necessary to validate chemical data, 


only summary tables have been presented in this report. All OC and back-up data used in 


the validation process data are filed in the administrative record. 
QUALITY CONTROL OF FIELD MEASUREMENTS 


Details regarding field procedures and methods for observations and field measurements are 
described in the project field operations plans (CH2M HILL, 1987c, 1987d). Standard 
operating procedures for all field activities were appended to the field operations plans and 


contain all QC requirements for field measurements. 


Field measurements obtained during collection of groundwater samples included water 
temperature, pH, specific conductance (SC), and static water levels. Assessment of the 
precision of these field measurements was based on the field replicate determinations. The 
accuracy of these field measurements was based on standard operating procedures, 
instrument calibration in the field, and the professional judgement of the field sampling 


teams. 
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